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By Ee de Lintner2/ 
INTRODICTION 


This paver is one of a series being vrepared by the United States 
Bureau of Mines describing clay mining, crushing, and grinding methods and 
costs at various operations throughout the United States. These papers are 
designed to disseminate technical information regarding methods used. The 
cost tabulations represent local operating expenditures only and not total 
production costs. It is recognized that in many instances publication of 
totel production costs may cause embarrassment to the individual operator 
as well as to the industry as a wnole. On the other hand, opcrating costs 
are essential to a technical discussion and study of tho mothods employed. 
The attention of the reader is called spvecificelly to tnis differentiation 
in order that no misunderstanding of the score of the cost tabulations 
shall ensue. 


The following report deals with the methods emvioyed by the Malvern 
Clay Co., Malvarn, Carroll County, Ohio. 


The author wishes to acknowledge the assistance of the folloving 
persons: H. C. Ross, vice-president and general manager, end He C. Dormer, 
secretary and treasurer. 


BRIEF HISTORY AND EARLY DEVELOPMENT OF DISTRICT 


The ceramic industry in Cerroll Count; had its beginning in the summer 
of 1886, when John Kratz conducted a search for firaclay in the vicinity 
.of Malvern, Brown Township. He discovered clay of excellent quality on the 
farm of Col. David Roach, adjoining the village of Malvern. In the fall of 
this same year, Ross Rue, of Alliance, Ohio,. bocam? associated with Kratz, 
and they orgenized a company known as Kratz & Rus. A plant was erected 
during the winter of 1886-87 ton manufacture paving brick. This is said to 
have been the first plant in Ohio to manufacture naving brick from firsclaya/. 


1/ The Bureau of Mines will wolcome reprinting of this paper, provided the 
following footnote acknowledgment is used: "Reprinted fram U. S. 
Bureau of Mines Information Circular 6252." 

2/ Associate mining enginscr, U. Ss Bureau of Mines, Washington, D. C. 

Ries, Heinrich, and Lveighton, Henry, History of the Clay; Working 

Industry in the United States: John Wiley & Sons, New York, p.- 172, 1909, 
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Several other companies were organized soon thereafter, all in the 
valley of Sandy Creekl/. The valley became known as the Sandy Valley 
district of Carroll and Stark Counties. | 


The Malvern Clay Co. was orgenized in 1911 by H- ©. Downer andl. He 
ana H. CG. Ross. The company was incorporated on October 26, 1911, under 
the laws of West Virginie. A site in the well-known Sandy Valley district 
of Carroll County was chosen and on April 16, 1312, construction of the 
plant buildings was begun. A slope was driven into the hillside piercing 
the Middle Kittanning beds of coal and clay. Machinery was installed in 
the plant to manufacture fireoroofing products, and the first were produced 
on October 12, 1912. The plant was destroyed by fire on July 1, 1719, 
but it was rebuilt immediately and placed in opcration on September 9, 191°. 
Now machinery installed shortly after more than doubled the original 
capacity of the plant5/ « Improvements and additions have been made since 
tnat have enabled this plant to become one of the largest in Ohio manvr 
facturing fireproofing materials. 


The plant is situated about 1 mile east of Malvern. It is served by 
both the Wheeling and Leke Erie 2R. and the Pennsylvania RRe Improved 
highways also permit rapid trucking service to all points. Figure 1 shows 
the Sandy Valley district of Carroll and adjoining counties. 


GEOLOGY 


The clay mined in the Sandy Valley district is know as the Middle 
Kittanning. This is a momber of the Allegheny formation of the Pennsyl- 
vanian system. 


The Allegheny is the great clay—bearing formation of Ohio, and its 
thickness ranges from 175 to 250 feet, averazing 200 feet. All of the more 
important clay beds are found in this formation. These beds, in ascending 
order, are the Winters, Clarion, Lower Kittanning, Oak Hill, Middle Kittanr 
ing, Lower Freeport, Boliver, and Upper Freeport2/. The Lower Kittannite 
is the most important member of this zgreun, vrhile the Middle poe is 
given third place in order of importance in the scale of Onio clay 


4/ Eckley, H. J., and Perry, W. T., Histery of Carroll snd Harrison Count>2 
Ohio: Levis Publishing Co., Chicago and New York, 1921, De 174. 

5/ Eckley, H. J., and Perry, W..T., History of Carroll and Harrison Counties: 

: Ohio: Lewis Publishing Co., Chicasn end New York, 1221, Pp. 176. 

6/ Stout, Wilbur, Stull, R. T., McCauzhey, Wm. J.; and Demorest, D+ J+s 
Coal Formation Clays of Ohio: Geol. Survey Ohio, Uth sore, Bull. 6% 
1923, pe 243, : | 7 

LU See footnote 6, p. 326. 
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Figure 1.— Sandy Valley district of Carroll and adjoining counties 
Ohio. 
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A general section of the clay—tearing rocks of the Allegheny formation 


of Ohio is as follows:8/ 


Member General description Feet 


Coal, when present, usually thick. 
Clay rather persistent. 


Upper Fresport No. 7{ 


Upper Freepart 
Bolivar thin, generally wanting. 
locally flinty, often thick. 
and sandstone. 
thin and unsteady. 
siliceous, often wanting. 
Limestone locally present. 
Shale and sandston3. 
Coal, steady but variable thickness. 
Clay, widely distributed, locally 
of value. 

hale and sandstons. 


Lower Freeport Wo. 6a 


Lower Freeport 


Middle Kittanning, No. o 


Oax Hill Clay, well developed in parts of 
field. 
hele. 
Limestone, unsteady. 


Hamden 


Shale, fossiliferous. 
Coal, fairly steady. 
Clay, widely distributed, excellent 
qualitie 

Shals and sandstone. 
Limestone, unsteady. 
end shnly limestone. 
locally important. 
in places of value. 
and Limestone. 


Lower Kittanning No. 5 


Vanport 


Clarion No. 4a 


[- 


winters : local. 
| generaliy wanting. 
and sandstone. 
Futnan Hill Limestone, steady in central part 
of field. 
Brookville No. Coal, steady, often thin. 
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The Middle Kittanning member is a persistent one, extending northeast 
across the eastern end of the Stete of Ohio. This member is comonsed of a 
bed of coal underlain by a bed of fire clay. The thickness of these two 


8/ Stout, Wilbur, Stull, R. T., McCaughey, Wm. J., and Demorest, D. J., 
' Coal Formation oe of Ohin: Geol. Survey Ohio,, Uth sere, Bull. 26, 


1923, De 243.- 


5843 = Ze 


Google 


IeG. 0962 


beds varies throughout the State, that of the clay from 1 to 10 feet, 
averaging 5 feet, while the thickness of tne coal ranges from 3 to 5 feet, 
averacing 3 fe2t 5 inches. In the Sandy Valley district the clay averages 
7 feet 3 inches in thicimess, while thet of the coal is 3 feet. In the 
mine of the Malvern Clay Co. these two beds average 9 feet 6 inches, and 3 
feet & inches, respectively. 


The clay bed, throusncut its horizon across the State, ranges fron 
clay of gooc quality to shale. The Sandy Valley district comprises the 
most important section of the entire field, the clay being of excelient 
quality and above everage thickness. . 3 


The topography f the county is accentuated by erosion. [Hills rise 
approximately 200 fezt above the floor of the valley throughout the district. 
The county is drained by Sandy Creek, which in turn emoties into the Tus- 
caramas River. , | 


PHYSICAL CHAFACTERISTICS OF THE DEPOSIT 


The clay in the mine of the Malvern Clay Co. is composed of three 
separate beds. The top bed directly beneath the coal is light gray and 
averages 5 feet in thicaness. The second or middle bed is darx gray and 
renges from 8 inches to 4 feet in thickness; in somo placos it closaly 
resembles flint clay in eorearance, while in other places it assumes the 
physical characteristics of snale. The bottom bed is dark gray and 3 too 
feet thick. The throe beds of clay ar2z mined together. The resultant 
preduct is a plastic cl:y that is coarss and gritty, possessing a low 
bonding powsr end westh ring revidly upon exposure to the sloments. 


Tha Middle Kittanning coal is the most important bed in Ohio. It is 
mined in virtually every county through which it extends. This bed consists 
of thrce bencnes of variadle thickness soparated by layers of shale or 
clay, wnose tnickness also varies from place to winsad) The bed at Malvern 
averages 3 feet 8 inches in thicknes:. Tne contacts vetween the three 
benches are hardly discernitle, due to the thinness of th2 shale or clay 
carting. The coni is of axcallent quality, heving little sulphur and a 
low ash content. It is mined either before or after the clay has bean re- 
covered end is used in firing tho kilns. 


METIOOS CF PROSPECTING aMD EXPLORATION 


The management did not deem it advisable to do any vrospect drilling. 
It assumed clay coeds were present on its property as it lay between the 
lands of other operating compenizs. Their assumption proved correct, as the 
Middle Kittanning member was readily located and was found to be of unusual 


thicknesse 


Bownocksr, Je A+, end Dean, Ethel §., Analysis of the 
‘Geol. Survey Ohia, Uth Svle, Bull. 34, 1929, De 71. 
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Later, a hole was drilled for rater, and it disclosed tne following 
structure: 


Fect Inches 

DING SHEL: ou.4 erected eee ss ie i eeeicg ocsces 29 O 
Lowor Kittanning No. 5: , 

COA: Wsiertvers Siecolwin ete Week aaverd-b oid ees 1 10 

CLAY ig wise\eleiwar--o.0ee erie e eee: bea eee ek 12 @) 
BROW SNALGr tsrew es oe apace ed ioe ord eek 3 O 
BING: SHAVC® setae oGse-4-wecieve. oe eect ue SS swsesd le O 
GANAS TONS: wuivse 6 Scsiare.chteencien a eitwmeteee. dO 6 


This hole was drillod besid3 the boiler room on filled ground. The 
absence of the Middle ’Xittcnning menoder, which sheuld lie directly above 
the. first clue shale, is undoubtedly du2 to the srosive action of Sandy 
Creek. The structure di-closed by the drill hols, however, corresponds 
closely to the general g oLogical section of the Allvgheny formation. 


METHODS Or SAMPLING AND ESTIMATION OF TOMNAGES 


The Middle Kittenning clay bed is so uniform thet it is unnecessary 
to sample and analyze it continually to maintain a quality product. A 
chemical analysis of the cley is as folloms: 


SL aCe S108): teresa iirc cro greeter daar ee eetee oe 51.50 
Aims ne (050g) tereseaia ces Gram alia ec iocers dc wie sue eeaiae 26 «45 
Tron oxide (F0203) ecesesccsesccecccssossevces 580 
Titans Oxide (Ti05) wsetseeiGueeeesawesganses 1400 
Calcium Oxide: (Ca0). stvextasavseseaeessoeceaas 1600 
Magnesium: Oxide (M20) ~civscetencresessecnicss «05 
ALK Sls OMICS: 645 6.65 sea eee wee eet eccceces§ 2053 
Sulphuric Mahydride .acawwe scence evewweed wes °20 
LOSS) On- 22n1t4 On. whew as user sewer cease eeeecee 1060 


A typical analysis of the Middle Kittanning or No. 5 ecnal from the 
sandy Valley district is as followsl9/: 


Proximete Analysis 


As received Moisture-free 
: Moisture ®@eCeeeteeoces 5200 0.00 
Volatile matter .. 36.24. | 38.82 
Fixed carbon eeecce 4g.88 52e5/ 
Ash Se®evneevvuneaneeves 8 see $81 


10/ Bownocxer, J. A., and Dean, Ethel S., Analysis of the Coals of Ohio: 
Geol. Survey Ohio, 4th ser., Bull. 34, 1929, ve 80-6 
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Ultimate Analysis 


As received Moisture-free 
Carbon cecereceees 0594 73 86 
Hydrogen scscceoee 5-37 4.96 
Oe asexecveeee. “LieOlar cy | 8.ok 
Nitrogen escccsece 1.20 1.28 
Sulphur seccovncce Weo0> 24. aes. 5 2085. 


Ash eoevanerevete o@ 8.ce2 oe - ee a 8-81. 
CHOICE OF MINING METHOD | 


The Middle Kittanning memberin the Sandy Valley district is found above 
the water level in the surrounding hills. It lies in a horizontal position 
suitable for a room—-and—villar system of mining. Clay at such a shallow 
depth usually is reached through a slope driven downward into the clay bed, 
and this is connected to a tipnle leading to the crushsr building. 


MINING MSTHODS 


ining 
The slops entering the mine of the Malvern Clay Co. is 6°, or approxi- 
mately 10 percent dovmgradee. It is 125 feet in length from the entrance to 
the foot and measures 6 feet wide by 6 feat high insida the timber. Threv- 
piece timber sets made of 8. by 8-inch square-cyut. oak are placed on 4-foot 
centers and lagged with. 2 by. 8-inch nak. along the entire length. Figure 2 
illustrates the method of. timb2ring.. 


The single~entry svstam of. mining is, emoloyed. Rooms, entries, and 
crosscuts are driven l2 feet.in width.e. Rooms are vlaced on 80~foot centers, 
forming pillars 08.feet.wide.. Crosscuts are placed on centers varying fron 
50 to 125 feet. CRIS. 54) 


The Miadle Kitt annins No. 6 bed of corl is mined long with the clay 
by two differant methods. In the first method, two miners working alone 
are employed in one section of ths mine to recover. the coal. They remove 
the coal from the top of the clay bed, advancins the coal face to a point 
about 14 feet aherd of the clay faco. Coal mining is discontinued at this 
point and all loos: coal is reroved frem the top of the clay bed. The clay 
drillers now move in and drill the clay. A drill round will advance the 
clay face from 8 to 9 feet. This leaves a small bench of snlid clay, up 
wnich tne coal mings can resume his work aftar the broken clay has been 
removed.e Figures 4, A, anc 4, B, show, respectively, the rounds of holes 
employed for mining the coal sand clay separatolys 


In the sscond method of ceal recovery, the coal face is drilled along 
“sith the clay face. This work is _perform3d by a two-man drill-crew using 
a mountad electric.rotary drill,. The method of placing the holes in both 
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Figure 2.—Slope timbering. 
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Figure 3.—Mine and plant lay-out. 


aa 
re, 
Re 
rx 
TA 

| 

| 


twee SY 
% 
S 
SI 
QJ 
Al 
ye Swyae 
? US 
S 
ab 
Si: 
0 100200 400 600 
Scale, feet 


a 


——— 


tape ( | Original from 
D d by | 
on Google THE OHIO STATE UNIVERSITY 


“Aejo pue je09 ul punos yup ‘9 ‘Aejo ul punos |jup ‘g ‘Jeoo UI punoy jug ‘y—p aun3i4 


AA 


\ 
Si 


Zo 


3 
’ a) 
SS 
s 
iw 


“ 
Tha 
“NA 


$$ 
et tm ne oe eS 
fe + ee 4 
qe 


—=—az 


LLLG OF 


, y a a? 
LULL LG. 
LLL LA 


Sh te fi 


Ads 


S 


inal from 
THE OHIO STATE UNIVERSITY 


rig 


rm 
ho 


Google 


W 
a 


Digitized by 


“4p Auezos dujaje ‘g eBne puey ‘y—"G aunBi4 


xOq peasy] —_ ore 

18g P99} 100} 

oon 
ry 
ry = 
S a 

YH : 
Mai9s Buysnipy on ‘ 


9)/6006-pd#esn ssadde/b40"' SN4ATYLeYMMM//:d21yU 
GZOVPODEOSEDZE 'NSO//Z70Z/}EU' a pueYy’ 1pYy//:sdz1y 


= 


Original from 
THE OHIO STATE UNIVERSITY 


Digitized by Google 


/ paeZT1TbTp-216009 ‘uTewog 2T1qGNd 
/ IW €L:€0 8T-60-PZOZ UO paj}esauay 


I.C. 0902 


cnal and clay is shown in Figure 4, C. A round of 10 holes is fired, ad- 
vencing the clay face 8 fect. The clay is loaded out until only a small 
pile remains near the face. The coal is shot dovn uoon the lose clay, 
thus forming a vile from which the loader can dress the high crel face. 
After the broken coal hes been loaded, about one car of veste matorial, 
eonnsisting of fine cecal and clay, must b2 romoved from the surface of the 
lnasa clay. This constitutes the only west3 material Fandled in the entire 
mining cporation. This matarinl is all Inndea inte nine errs, trensverted 
autsid2? to a tinpls bin, :rd hauled by trucks tc the dump. 


The removal of the coal exnoses a bed of hard, firm sandstone that 
forms an ideal roof recuiring few supports. Hard shale beneath the clay 
ved provides an excelient bottom. 


NO pillars are b2ins recovered at present. it is planned to do this 
work in retreat after the mine workings have reachcd the pvroparty limits. 
The cross-hatched area in the northwest corner of the mine (fig. 3) denotes 
villars that were removed soverrl years 0. 


The quantity of coal mined averages O4 tons doily, 20 tons being 
loaded ty the two coal miners =nd th balanc: o;7 tha cla: miners. In 
eddition, the 20 clay londcrs will produce 359 tons of clay end 1l2 tons of 
vaste material. The totnl number of men emmnlinyed underground to maintain 
vhis daily production is 355. 


The accompanying map (fiz. 3) shows the mine workings and the olant 
lay-oute 


Drilling Coal 


A one-man hand-auger drill is uscd in mining the coale The machine 
consists of a 1g-inch—diameter feed bar 30 inches long, having 6 threads 
ver inch, which is rotated by a removabls handle, le inches long, on the 
end. The bar is fod through 's bronze thread box fitted vith lugs that 
oarmits mounting on a short double or split steel column. The thread box 
18 split, so thet the feed ber enn be sct into place easily. The drill 
column is notched, thus wermitting a quick adjustmont of the drill to any 
height. (Fig. 5, A.) 


Tristed drill stoel 2 inches in diameter, having 53 turns per font, 
is made up in scts af 2-, Wb, &, end &foot lengths. A fishtail bit is 
used on the cutting ond, with a #-inch-square tapered shank on the other 
nd, Holes are started vith a pick and then drilled 23 inches in diameter 
end from 6 to 7 feet in depth. 


Tha column is set up about 4 feot from the faco and 2 feot from the rib, 
end 3 holes are drilled from this set-up. ter the first hole is drilled, 
tho column is turned so tht the other two holes on the same side of the 
room can be drilled. “When the three holes drilled from the first set-up heve 
doen completed, the drill column is moved to a similar position on the 
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opposite side of the room. A single row of six holes is drilled in the 
face. They are coilared in the canter of the face vertically and are in 
clined at an angle of 2° above the horizontal. The rib holes are collared 
12 inches from the rib and end in the rib itself. The second hole is . 
collared 12 inches from the rib hols, and pointed 3° towards the center of 
tho face. The center or cut holes are collared 6 fect apart and 12 inches 
from the second holss and aro nointed 12° towards the center of the face, 
Figure 4, A, illustrates ths oosition of the drill and tho direction of 
the holese 


The miner can easily drill at a rato of 12 inches per minute in clean 
coal. However, his drilling snved is cut to 8 inches when pyrite is em 
counterede 


Tha entire six holes are not necessarily drilled at one timee The 
center-cut holes are always drilled and fired first. The miner then starts 
loading the locse corl and drills the remaining holos while waiting for 
empty carse Hithor pair of end holes is fired noxte The miner working in 
this manner always has a quantity of broken coal to load as well as a 
place in which to drill. ‘These men drill ane to three holes and load an 
average of 10 tons of cozl daily. 


Two men are employed continurslly in mining coal, their remuneration 


being on a tonnage bosis. They ars required to furnish their own drills, 
tools, and expnlosiva3s. 


Drilling Clay 


Electric rot-ry drills operated by two men are used to drill the cl*y. 
These machines are equiped with a 1d+inch-diameter solid faod bar 6 feet | 
long and having six threads per inch. This bar passes through a hollow 
amature shaft and rotates nt 106 r.pem.. A feed nut contained ina friction 
casing is attached to the forvard end of the drill-machine housing. The 
forward movement of the fe2d ber is controlled by verying the friction of 
the fead-nut casing by minns of a thumoscrew. Littls adjusting is nacessery 
in soft material. Hovover, when hard material is encountered, the reloasite 
of the friction nut instantly stops the forward movement of the feed bar — 
but does not stop its rotation. This feed—pressurs device pormits drilling 
hard maturial that could not be drilled by a positive feed bar. The drill 
machine is powered by a 3-horeopover, 250-volt, sories-wound motor. Figur 
5» B, is a sketch of this drill. 


Iwo-inch-diamoter twisted drill stosl having 53 turns per foot 1s useds, 
This is made up in sots of 2-, We, 6-, and foot leneths, with a 3-inch 
fishtail bit on the cutting ond and a 3-inch-squara tapered shank on the 
othsr end. Two 1g-inch-diemotor extension bars, 18 and 30 inches long, are 
usod to give additional longth to the feed bar. 
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The drill is mounted in a saddle placed on a double column so thet it 
can be adjusted to any height. The column itself is oniy 4 feet hizh. 
Extension pipes oe inches in diameter and 5, o, and & feet in length are 
placed over an adjusting screw on the column to ootain tne rroner height 
desired. 


A flexiocle, duplex, ruober-insulated cable, 125 feet in lengsth, wound 
on a reel 10 inches in diameter vy 13 inches in langth, carries the direct 
current from the end of the perman?:nt wiring to the working face. A short 
length of similar cable furnishes th2 connection betwoen rocl end drill. 


The drill outfit is moved from olace tn place on a small, lizht, 
doublo-dock flatcar 5 feat long by 23 inches wide. The lover deck carries 
the extension pipes and th: o- and 8-foot lengths of drill steel. The 
remaining equipment is carried on the top deck. Ths caole resl is mounted 
& inches above the top dock at the rear end eof the enr. 


A typical drilling cycle in a vorkins nlace where both clny and cenal 
are drilled is as foliows: The column, vith the drill attached, is set 
et a point 0 feet behind the faca and 3 feet from the right-hand rib. An 
extension pipe of the prover length is placed over tne adjusting screw and 
the column securely fast2aned in position. 


Six holes in thre? rows of two @recn are drilled in tne clay face and 
two holes in the coal bed above. The three rid holes are collared 2 faet 
from the rib and end in the rib itsolf. The center line of three holes 
is pointed 209 toward the center of the face. The two top holes are 
collared 4 feot below the coal, are inclined 20° above the horizontal, and 
end about 12 inches below the coal. Ths tvo middie noles ars collared 2 
feet above the top row and are inciined 7° above the horizontal. ‘Tho tro 
bottom holes ars collared 25 feet below the middle row, or 1 font above 
the floor. These heles are inclined 8° below horizontal and end in the floor. 


The holes drilled into the coal bed arc collered at ths onttom edge 
of tha coal face and ond a few inches beloy the roor line. These holes 
are placed in line and direction over the holes in tho cl»y face below, 
bat their inclination is 45% above thea horizontal whilo their depth is 
only 5 feote After completion of these 8 hel3s the column is moved into 
position 6 feet bohind the race and 3 fect from the left-hand rib. From 
this position, three rid holes snd one top-canter hole are drilled in the 
clay, while one rib hole is placed in ths coal bed. The four rid holes 
ere placed similarly to those nn the opposite rine The one center-cut hole 
placed in the top row is collared 4 feet oelow the cnal ead 25 fect from 
the top rib hole. This hole is drilled at en angle of 20° tovard the 
center of the face and is inclined 20° above the horizontal to cut off tho 
top center hole from the oppnsita side. 


The top row of four holes in the clay is drilled to a dopth of 9 feet, 
the remaining clay holes to a depth of 7 fest. Figure 4, C, shows this 
drill round in detail. 
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The speed of drilling varies with the bed of clay. The drilling rate 
in the bottom bed is 16 inches per minute, while in the middle and top beds 
it will average 185 inches per minute. The faster rate of drilling will 
require anoroximately 0.023 ‘w.e-hr. of electric onergy ver foot of hole 
Grilled. The drilling rate in the coal is 29 inches per minute, requiring 
an olectrical demand of 0.050 kw.-hr. ver foot. 


In a working day of 8 hours, two men on each maching will drill 30 
holes. These men, in addition to tho drilling, also load and shoot cach 
faces 


Mia round of 10 clay holes advances the face about 7 fest, thus ex 
oosing the bed of coal overhead. The thr2e coal holes are fired later, 
bringing the coal down even with the clay face 


In drilling the clay in those rooms wher3 the coal hiss already been 
recoverod, tho machine is set up 5 feet from the rib and 6 feet behind the 
face.e The top row of threo hol:s is collared 5 fest below the top of the 
clay bed. The holes ars inclined 59 above the horizontsl and drilled 10 
fect deop. Tho middla row of two holes is collared 2 fe2t below the top 
rowe The holes are inclined 3° above the horizontal and Arilled to a 
depth of 8 feat. The bottan row of three holes ig collar2d 1 foot above 
the floor lev:1. Thess holes are inclined 6° below th2 herizontal and 
drilled 8 feet deep. The three rib holes ars collared 3 fe + from the 
rib and end in the rib. The center line of two holes is collared 2 fect 
from the rib holes and they are pointed et an angle of 5° towards the 
center of the new face. Figure 3,c, illustrates the mothrd of placing 
these holes. 


Blasting Coal 

FFF bleck powder is used in blasting the coal. Tuis is made into 
cartridges 2 inches in diamater by 4 inchus in length and is fired with 
fuse. Tamping shells, 2 by 14 inches, ere rolled from newspaper and filled 
at the face vith conl cuttings. Twenty pounds of powdsr are used in pttne 
the six holes, approximately 2 1/3 pounds per hele; this will break ©) 
tons of cosl, at tho rate of 14 tons of enal per mound of powdsr and oe 
ton per foot of hole drillcd. 


Three coal holes drilled in thos. rooms whor2 theo clry is recovered 
first aro 2ach loadod with two sticks of 4O-percont nitroglycerin dynamite, 
size 1g by 8 inches. The totel charge of 5 oounds of explosive will oreax 
22 tons of coal, roushly 7 1/3 tons per pound. A V-shaped slide 4s used 
in loading these holes, due to their hoight above the floor level- This 
slide is mado with two pieces of 3— by 2-inch lumber 7 fect long. 01° man 
placos the end of tho slide to the collar of the holo, inclining it at the 
sepmc angle as the hole itself. He thon vlaces the two sticks of dynamite 
on the slido and the second man pushes nen snto place with his tamping 
bar. Stomming is added in a similar mannore ; 
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Blasting Clay 


The clay is blasted with 40-percent nitroglycerin dynamite, using No.o 
detonators and trinle-taned safety fuse in /-foot lengths. The fuse is 
laced through the sticx of dynamite and ths cap is inserted in the middle 
of the stick. 


In rooms where the clay is shot from beneath the coal, the holes are 
loaded as follows; Ten sticks of dynamite are first slit znd then firmly 
tammed into the four top holes. Tne middle row or holes contains 15 sticks 
each, while le sticks ar3 vlacod in each of the three bottom holese The 
stick containing the blasting cap is usually placed third from the last. 
Stemming cartridges, 2 by 14 inches, rolled from newspaner and filled with 
clay cuttings, are added to the collar of the hols. Tho fuses protruding 
‘from the various holes are now trimmed to their voroper length to cause the 
holes to fire in the ordar shown in figure 3, 0, the order of firing being 
denoted by the number besid? each hole. 


Approximately 50 pounds of dynamite are placed in gach round of 10 
holes. This charge will break 110 tons -f clay, or at the rete of 2.2 tons 
per pound of exnlosive and 1.4 tons per foot of hols drilled. 


An equal amount of dynamite is placed-in the round of holss drilled in 
the clay bed where the overlyins coal has already been rcecovarsed. These 
holes, being slightly dceper and having two free faces, will break 145 tons 
of clay. This is tha equivalent of 2.9 tons per nound of dynamite or 1.9 


tons per foot of hole drilled. 


9 feet in 


The tamping bar is mad2 cf l-inch-diameter, galvanized pipe 
ter by 3 inches in 


length, having a solid-conner cylinder 2 inches in diame 
length on each end. 


All firing is performed at tha end of.the working shift after the other 
men have departed from the working places. 


Loading 

Both coal and clay are loaded by hand. The two ccal miners load only 
the coal they break. Twenty clay loaders are employed in loading both clay 
and coal in. the other working places. Thsse men work alone and average 14 
Cars or 28 tons of clay per shift of 6 hours. They will average 8 cars 
gach when loading both coal and clay. Waste material loaded will average 
1 ton pur 55 tons of clay. All loaders provide their own set of tools, 
such as pick and shovel, and are paid on a tonnage basis. 


Transportation 


Two trolley Locomotives and three storage-battery locomotives are 
employed.e Two 5-ton stornge battery locomotives are in daily use, while a 
third is held in reserve. Theso locomotives are used to move the cars to 
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and from the various working places. Each locomotive oreretes from a 
separate distribution point inside, where it receives empty cars and where 
the loads are assembled into trains of 16 cars each, usually 4 cars of coal 
and 12 cars of clay. The train. at this point is coupl3d to a 7-ton trolley 
locomotive and started on its wey to the slops. Upon reaching a vcoint 
approximately 600 feet from the sloos, the train 1s nulled onto.a side 
track. The 7-ton loccmotive is uncoupled and moves over to the main line 
alongside. A 5-ton trolley locomotive now moves forward and ‘is coupled to 
the train. Ths motorman of ths /7-ton locomotivs dismounts and cuts the 
original train into two trains of eight cars cache he than valks forward 
to a scale, where he veizhs each car as the eight-car train is slowly vulled 
across the platform by the sscond locomotive. This locomotive then takes. 
the train to the slope, uncounoles, and pulls over onto the other track. 
The motorman connects the ,hoist cable and the train is pulled to the tinvle. 
After the second train of sight cars has been handled in a similar menner, 
the 7-ton-leconotive motorman maxes up a train of 16 empty cars and roturns 
inside 2,000 feet to the second distributing point. | 


The three storage-battery locomotives are identical in size and capacity, 
They are 12 feot long and 4 fxet- wide and have a 36-inch wheel base. They 
aro powered by a single 4O-horsenoweor, 80—volt, 90-ampera motor that drives 
each axlo through a worm gear. The storase battery itself is made up of 
48 cells, each with 27 plates. The original battery remains in tho first 
locomotive purchnsed in 1929. An oxtra storage battery is not xepvt on hand, 
the third locomotivs se3rving the same numossa. 


A charging station large enough to hous2 the fivo locomntives is beside 
the main entry at a point 1,500 feet frem the slope. The battery lLocmotivs 
are run into the station at the end of each shift and brought to rast deside 
their rospective charging penel, of which there are twee A single electrical | 
conn2zction is made from the panel to the locomotiv3, nnd they are ready for 
charginge Charging continues until morning. Automatic cut-outs arc pro- 
vided to vrevent overcnmrging. The batteries usually aro given an addition 
heavy charge during the noon lunch hour. The third locometive is charged 
while the other two are in use. This incomotive is used ccensionally to 
nrul rails, timber, and miscsilaneous sunplies into varinus working places 
during the resular shift hours. | 


The 7-ton trolley locomotive is oevered by two 60—-horsepower, 250-velt 
motors, each driving an axle throush a worm gear. The 5-ton trolley loc 


tive is powered by a single M0-horsepwer, 2)0-volt motor driving the 
machine through a chain driva to one nxle. 


The trolley wire used is "0 0" round, susvended 5% feet above the rail 
from wood cross arms secured tn 3- by 5-inch posts placed every 35 ferte 
Good bonding of the rails provides a.current of 240 volts throughout. 


Tracks are 30-inch gnge. Thirty-pound rails resting on 3- by 5-inch 
by 5~-faot untreated wood ties nlaced on 2s-foot centers ara used throvgnout 
ee aes the slope. Wo. 3 frogs are used .on both room and gidits 
turnouts. Thres men 7orking together as one crew are well eble to me oll 
track extensions and repairs. 
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The mine cars (fig. 6) are of solid wood body construction, made of 
2-inch oak, and have 16-inch-diemeter wheels set on 20-inch centers. Their 
capacity is 24 cubic feet; their tare weight is l ton. An everage net 
load of 2 tons of ¢cl3yv is cavrisd, while a load of coal will average 1 ton. 
There are 104 cars in daily use and lo cars held in reserve and undergoing 

revairse 


Weighing 


The platform scale is nlaced at a noint in the mine 500 feet from the 
bottom of the slope. It is equipoed with a Singla boam end an 8-foot vlat-— 
form, and its capacity is 5 tons. The cars are weighed while the train 
slowly passes over the vlatform. The 20-inch whecl base of the cars per- 
mits their remaining upon the &foot platform long enough for their weight 
to be determined. 


Timboring 


Little timbering is required, due to the excellent sandstones roof. 
At a few places alons the main entry, posts are roguired wnere the roof 
has softened, due to weter seepage. A oost is required occasionally at 
a room neck that has been made too wide. The timber used is cvt locelly 
end measures 10 inches to lu-inches in diameter on the small end and is 
12 to 16 feet in length. A hardwood wedge made of 2- by 10-inch lumber 
is used to hold the vost in nosition. The lifo of the timber is 8 to 10 
years. The three-men track crew usually performs the little timbering 
necessarye 


Pumoing 


A limited amount of witer is encountered at ths working faces, the 
worked-out area of the nine producing most of the water handled. This 
water is conducted by ditches and gathering pumps to a large sump in the 
northeast corner of the mine. Five gathcring pumps are in daily acest. all 
identical as to size, cavacity, and drive. These pumps are of the single~ 
clunger, self-oiling tyne, moving at the rate of 50 strokes per minute 
end having a capacity of 50 gepem. each. The cylinder measuros 5 by 5 
inches and is brass-lined. Each puun is driven through a li.inch rubber 
transnission b2lt on 7-foot centers by a os-horsepower, 230-volt, 7e5= fl 
ampere motor traveling at a spoed of 925 Yepeme These pumps operate e 
hours daily but not at thoir maximum canacity. Valves on the various 
suction Lines are ndjusted at such a position that -2ech pump handlos an 
amount of water equal to tho inflow of the small sunps from which they 


take their water. 


The large sump in the northeast corner of the mine holds 250,000 
gvllons of water. The sump is nothing more than a low section of the ele 
mine workings extending over a considerabl: arene A 5~inch, ena ie 
contrifugal pump operating ngainst a 90-foot head delivers water to e 
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surface through a bore-hole nearby. The pump has a bottom suction and dis- 
charge and is rated at 000 s.p.em. It is direct-connected to a 25-horse- 
power, 250-volt, 7/~ampere motor traveling at a speed of 1,/50 r.pem. 


This pump operates approximately 7 hours daily throughout the year, 
It is placed in operation by a mechanic at the end of the working shift, 
3:30 pem., and operates until the sump has been emptied. At the moment 
the pump starts taking air, an automatic switch cuts off the current. At 
the present rate of clay production, approximately 830 gallons of water 
ar3 handled for each ton of clay mined. 


Ventilation 


An &foot-diameter fan provides tho necessary ventilation. Eight 
blades, 18 by 34 inches, are placed on a double spider and tum at a speed 
of 1200 r.peme The fan exhausts the air fran the mine at the rate of 21,00 
cubic feot per minuto, the mein slope serving ss the inteke. Tho fan is 
driven through a 3~ by 40-inch flat chain by a 10-horseparsr, 250-volt, 
efej-ampere motor traveling at a spead of 850 r.Deme 


The fan is 200 feet east of the slope and is housed in a substantial 
brick building measuring 8 feat by le feet in plan. A horizontal airway 
6 fect wide, 8 feot high, and 40 fe:t long leads from the mine workings to 
the fan. Ths oirway is lined vith 12-inch hollow tile and is erched at the 
tone This opening also serves as an escepewaye | 


Brattices are mide of 1l2- by le- by 12-inch hollow tile. Proper 
control of the air current provides excellent ventilation throughout the 
mine. 

hoisting 

A single, cone-friction-drum, electric, geared hnist is usad to pull a 
trip of eight cars from the slope bottom. The drum is 16 inches in dianeter, 
and 18 inches long, and turns at a speod of 60 revem. Tho avarage hoisting 
spsed is 280 feet pur minute. The hnist is powered by a 40-horsapover, 
250~volt, 142-ampere motor, traveling at a speed of 625 repom. A & by 
19-, Z-inch-diamoter, plow-stecl, homp-center, regular-lay cable, 750 feet 
long is used. Wh3n wound, there are 5S wraps on the drum; when unwound, 
one wrap remains. The life of the cable is 18 months. The enable is usually 
turned end for and after 9 months use. Plain stocl idlors, 2 inches in 
diameter and 18 inches long, mounted on a l-inch-diametcr shaft set in hard 
wood blocks,4 by 4 by 15 inches, are svaced 30 foet apart along the entire 
glopGe 


The train of eight cars is mulled from the slope bottom to the tiprle 
in 12 minutes. The total w:ight of the trip is, roughly, 22 tons. The 
average daily hoist amcunts to 240 cars, divided as follows: 65 cars, "T 
65 tons of coal; 175 cars, or 350 tons of clay; and 6 cars, or 12 tons ct 
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Legend 


A — 6-ton hopper 

B= 3! x gt reciprocating feeder 

C = 18" x 30" roll crusher 

D — 24" x 85'O" conveyor 

E — Stock pile 

F — 14" x 50'0" conveyor 

G — 2)0-ton bin 

H — 14" x 13'6" conveyor 

I — 56"—diameter disk feeder 

J — 56"—diameter disk feeder 

K — 56"-diameter disk feeder 

L— 9' dry pan | 

M-9' dry pan 

N—9' dry pan 

O- 16" x 46'0" elevator 

P — 16" x 46'0" elevator 

Q-— 16" x 46'0" elevator 

R ~ 3' x 5" electric vibrating screens 
S - 3' x 5' electric vibrating screens 
T — 3" x 5" electric vibrating screens 
U — Chute, plus return to dry pan 

V — Chute, plus return to dry pan 

W- Chute, plus return to dry pan 

X ~ 18" x 28'0O" conveyor 

Y — 15" x 26'0" conveyor 

Z ~ 80-ton ground-clay bin 


Figure 10.— Flow sheet. 


Google 


IeCe. 9962 


The hoist engineer also operates the roll crusher and the large conveyor 
belt running from the crusher to the clay bine Two men assist him in his 
duties. The simultaneous hoisting of coal, clay, and waste requires consid- 

erable tramminz on the tip»yle in order to distribute the materials to their 
proper places. Figurs /{ shows the tipple stocknil? and the tinople building 
in plan and vertical section. 


A train of eight cars is handled in the following manner: Upon reach- 
ing the top of the tipole, one helper uncouvles the hoist cable, pulls it to 
the front of tho tippla, and couples it onto the last car of the train as 
a safety measure. In the meantime, the second helyer has uncoupled the 
first car and, if it is loaded with clay, moves it forward to the dumv over 
the crusher. Here he is joined by the hoist ensincer,. The car is dumpa3d, 
scraped clean with a shov2l, and then shift2d to the empty-car siding, where 
it is pushed out to tho far ond. The first helper, while this is being done, 
uncouples and pushes forward tho second car, where he is joinad by tho hoist 
enginecr. These two mon than push this car to its proper dumping point, 
which depends upon its contents. When all eight cars have been handled in 
this manner, the hoist cable is attached and the train is returned to tha 
bottom of the slop3. 


A "kick-back" dump (fiz. 8) 48 inches long, hiving a 3-inch diameter 
shaft placed 18 incnes from the inside of the curved rneil of the horn, is 
above the coal and waste binse A "crossover" dump, (fige 9) 8 feet long, 
with a Y~inch-dinameter shaft vlnced 24 inches behind the horn, is above the 
crusher feod hopu:cr. This crossover dump permits tho »assing of loaded 
coal and waste cars Over the crusher to b3 dumdad into their resvective 
bins in the rear of the building. 


Miscellaneous 


Sloughing of the top clay bed is very oronounced along the main entries 
and in the old workings. The room width in some places hss increased to 
CO fect at these points. Sloughing continues under the coal bed, so that 
the projecting coal ledge eventually breaks off the falls in a largo mess 
to the sloughed clay below. None of this coal or clry is being recovered 
at pressnt. 


A motor~zgénerntor set in the largo mill building is used tn furnish 
250-volt direct curront for the mining equipment. This unit is compnsed of 
8 105-horsepowur, 4Y40-volt, lUj-ampore, 109-kvea., O0-cyclc, %phaso, 
synchronous-motor direct-connected to a generator of 50-kKW., 275—volt, 291- 
ampere capacity. The unit travels at a spved of JOO r.pem. and operates 
24 hours daily. 


SURFACE PLANT 


Figure 10 is a flow sheet of the plant. 
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Crushing 


™ne clay is dumped from the mine cars into a wooden hopver (A) con- 
structed of 2= by o~inch lumber placed flatwise. It is 10 feet long, 10 
feet wide, and 5 feet 0 inches deep, and has a capacity of three cars, 
or 0 tons. A reciprocating plate feeder (B) beneath the hovner feeds the 
clay into the roll crusher (C). The feeder nan is 6 feet long, 3 feet 
wide, and moves on four steel singla~flanged whs3els 10 inches in diameter, 
the stroke basing 0 inch2s in length. Its capacity, at a speed of 12 
strokes per minute, is 150 tons per hour. Tne feeder is driven by means 
of a 6-inch rubber transmission belt pleced on 1t+foot centers from the 
crushor driveshaft. 


The crusher (C) has an 1%-inch-diameter roll, 30 inches long, mountod 
on a 5g-inch-diameter shaft that turns at a speed of 40 rep.m. The roll 
igs studdcd with 3 by 35-inch renewable teeth. The capacity of this 
crusher, at a peripheral speed of 215 feet per minute, is 100 tons per 
hour,: the maximum size of tho product delivered being 4 inches. It is 
driven through a 10-inch by lo-foot Winch transmission belt by a 30- 
horsepower, 440-volt, 4.2-ampcre motor traveling at a sp2ed of 575 repem 


The clay from tha crusher falls directly upon a Queinch by &5~foot 
rubber conveyor belt (D), wh2nca it is taken wither to tho stock pile (£) 
or to the crushed-clay bin (C). Tho belt is inclined at an angle of 20 
- above tha horizontal over its entiroa lengthe The lower 55 fest of the 
belt is supported on five troughing idlers 6 inches in diameter, 4 inches 
long, and with 60 inches between sets. The upocr 30 feet are supported 
on O-inch-diameter flat idlers 26 inches long. The head pullay is 25 
inches in diamet2r, 30-inch face, and travels at a specd of 54 r.v.m. The 
tail pulley measures 20 inchws in diameter and has a 25-inch face. A 10 
horsepowsar, 440-volt, 12.9-ampcre metor traveling at 1,150 repem. drives 
this conveyor through a countershaft drive. The first roduction from the 
motor has an &-inch by 12-foot rubber belt; the finel reduction to the 
head sheft has cut spur gears. The cerpacity of the convoayor, at a spced 
of 340 feet por mimits, is 300 tons p2r hour. 


A single~board plow is used to discharge the crushed clay from the 
belt onto the stockpile (E), which lies under the unver 30-foot section 
of the conveyor. The capacity of the stocknile is 000 tons. Figure / 
shows the position of the stockpile. 


A 14-inch by 50-foot reclaiming belt (F) is beneath the floor of the 
stockpile. The belt runs on three troughing idlers 5 inches in diameter 
and spaced 43 inchus aparte The head and tail pulleys are 16 inch3s in 
diameter with a 20-inch face, the first nulley treveling at a speed of 


60 repeme It is drivon through a triple reduction driva by a 10-horsepower, 


Wio~volt, 60-ampcre motor whose spved is 1,150 rep.m. The drive from the 
motor to the first shaft, 2 inches in diameter, is through a 6- by li-foot 
rubber belt; the second reduction to a counter shaft is through a by 

62-inch rubber belt; the third reduction to the head shart is throuch spur 
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gears. Removable e-inch floor boards over the conveyor belt permit of its 
receiving feed anywhere along the entire length. The conveyor discharges 
into the second of threes dry pens (M). It runs only intermittently, de- 
vending entirely unon ths grinding canacity ef the dry nen. 


The crushed-clay bin (G) is 35 feet 6 inches longs, 12 feet 6 inches 
wide, and 13 feet 5 inclies deop, its bottom being 7 fest above the ground 
levele It is made of a doubl3 thickness of l+ by O-inch oak, placed ata 
right angle of 45° avov: tne norizvontal across @2by 8-inch upright members. 
Its capacity is 250 tons. The long axis of the din is placed at right 
angles to the crusner conveyor, which causes it to dischargse at a point 
10 font from ono end of the bin. The crushed clay can be discharged either 
directly into the bin at this point or upon a short movable conveyor (H), 
which, in turn, ‘distrivcutes the crushed clay throughout the length of the 
bine This distributing conveyor is placed in a horizontal position over 
the center of the bin. Ths belt is 14 inches wide by 13 fe.t 5 inches long 
and runs over 4Y-inch-di-nmoter flat idlers sprced 36 inches apart. Head 
and teil pulleys aro 15 inches in diomrtter vith an 13-inch face end travel 
at a speed of 75 rev.me Tho capacity of the conveyor, at 2 speed of 300 
feot per minute, is 25 tons per nour. It is driven throush a double re~ 
duction drive by a 3-horsecpower, 44O-volt, U./-ampore motor traveling at 
1,150 repeme The conveyor and motor are mounted on a wood frame, which, 
in turn, is mounted on four lO-inch-diametur, singlo-flangzged, steel wheels 
sot on a 50-inch-gage track. A small hand windlass assists in its move- 
mant to any position aenirode 


Three rotary disk foeders (I, J, K), spaced G feet anart, are placed 
bolow the flat bottom of the storage bin. These feoders sre the single- 
f2ed, one-side-discharge, concentric type. The dianctor of the disks is 
50 inches and thoy turn at Ur.pm. A 30-inch-di-meter steel hopver 20 
inches high connects th? disk with the bine Each fredcr is driven throueh 
& sorockxet and chain from the horizontal sheft of the dry pan to a counter 
shaft, and then by a bevel gear on the disk bDottom. Operction of these 
feeders is intormittuent, depending woon tho grinding capacity of the dry 
pan into which they food. Their onaration is controlled by menns of a 
squarc jaw clutch mounted on 2 counter shaft. 


Grinding 


Three standard 9-foot dry vans (L, M, N) are employed in grinding the 
Clays These have oe rorsed steel vertical shaft So inches in diameter at the 
bottom and 6 inches in dinmeter at the top. A forged sh ulder near the 
lover and carries the heavy pen. Mullors 54 inches in diameter and vith a 
le-inch face provide the necessary grinding action against the pan bottom. 
Sectional screen platas vith 3/16-inch slots are placed just outside the 
path of the mullers. The lifo of a muller is 2 years, while that of a 
screen plate is 6 months. The cavacity of each machine, turning at a rate 
f° 32 repeme, is 10 tons por hour. 


» 
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A horizontal countersheft 3 15/16 inches in diameter, placed across the 
top of the machine, drives the nan through a gear and pinion. A friction 
clutch pulley 52 inches in diamster, with 16-inch face, mounted on the hori- 
zontal shaft, ia driven throuch a lo-inch by 19-foot belt from a main-line 
shaft at a speed of 102 retdeme 


Elevating 


The ground clay from sech van talls into the woll of a separate, wood- 
gnelosed, vertical belt eglavator, where it is lifted to the ton of the 
screen room. These thro clevators (0, P, Q) ara identical in size, speed, 
and capacity. Buckets 14 by 6 by 5 inches aro placed 18 inches apart on a 
lo-inech rubber belt sct on 4=foot centerse Tho hoad vulleys ara 2 inches 
in diameter with 18-inch faco end travel at a spoed of 25 rep.m. Each 
alovator is direct-driven throush an 8-inch by 26 -foot belt from a main-=line 
shaft on the ground florcr. The capncity of each olevator, ata speed of 
145 feet per minute, is 80 tons ner hour. : 


Serconings 


Each clevator cischargss over a seprrate olectricelly vibrated screen. 
These screens (R, S, T) are arde up of two sections cf wire cloth, 3 by 
5 fovt, placed sids by side, and aro incitined at an angl> of 35° above the 
horizontale Tho opening in tho cloth is 1/16 by 5/165 inch, tho long side 
of the roctangle bring placed et right enelos to the flov of matgrinal. The 
life of these cloth s2etinns is tro months. 


The undersize material falle unon belt conveyors (X, Y) that carry it 
to the finished—-clry storage bine Tha: oversized material falls into wood 
chutes (U, V, W) made of 2- by 12-inch lumber and is returned to the dry 
pans below. oe 


Two conveyors hendls th: undersizs product of tho three screans. The 
first conveyor (X) rus from tho screen (R) direct to th: finishod-clay Dine 
The product from th? other tyo scrouns (S, T) falls won a single conveyor 
(Y) sot at right anlos to ths first convoyor (X) and woon which it dis- 
chireos its load. The telt of the first conveyor (X) is 18 inchss wide, 
placed on 28-foot ecntcrs, «nd is ineclinod at an angls of 17° abovo hori- 
zontale Four- by 20-inch flxt idlers ers snacsd on 42-jiach centerse Tho 
head pulley is lo inches in diameter with an l@-inch fac: and trevels at 
36 repeme Theo tail pulley is 13 inches’ in diameter vith 2n 18-inch faca3. 
The conveyor is driven threugh a double reduction drive from a main line 
shafte Tho first reduction is a c-inch belt to a countcrshnaft, and the 
second reduction is cut spur gorrs. The cenacity of the canvayrr, at a 
speed of 125 feet por minute, is 100 tons per houre 

The second conveyor’ (Y) is 15 inchys by 25 foot nnd is nincsd in a 
horizontal vosition ce Post abeve the floor level. Tw troughing idlors, 5 
inches in diameter pnd o inches long, aro spfAced 42 inches noarte The head 
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The capacity of this con- 
is {0 tons he-ure 
Ground-Cliy Storesc Bin 
Tao eround-clay 6torere bin (Z) pe eO fest Dore, > fost vide 
fe2t 6 inches decp. It is innds of tun thicitiessos ef l- 
placed horizontally on 2- by S-inch uvrisht The 
30 tons of zround clay. 
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rurcau of Mines 
Screcn Analysis 
Pass 
Mesh screen | 150 290 
Percent 11.4 11.3 13.6 
Cunilative a5 15el 69.4 ~ 
Snecific gravity - 2,625, 
Weizht ner cubic foot - 154.11. 
Miscellaneou 
motor traveling at 
The motor crives 
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ec Ce generators, 2 noldin 
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: ALi: [ 
a 4 15/lo-inch-diameter main-line shart ct a spoed of 165 
TeDeMe throush a 19-vly rubber transmission bult 
This sheft ae 


A Sea et Lude-volt, U7Geamozre, 455-Kv.erae, O0-cycle, 3-phase 
VOU-E spel supplies 
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11%. ’ eb-cycele 
They supnly direct currant for th 
used in the plant. 
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ae 
units arc 1L1l0-volt 
end travel at a enaod of 500 . 
.» threo vibretin-s screens. 

A deep well punp having a 3—inch suction, 2-inch dischargs, ond a 9+ 

inch stroke, with a cnvecity of 20-egnllons pir minutos, supplies tne water 

7 This pump is driven through a by 35-inch belt by a 

3- horsepower, WHO-volt, Us-anneore motor trov2ling et 1,150 r.pem 
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Electric Power 


Electric power is purchased from the Ohio Power Co. The rate averages 
$0,044 per kw.-hr. 


PERCENT EXTRACTION 


The initial mining operation yields approximately an 18—percent re- 
covery of both coal and clay. This figure will be increased to 90 percent 
when all the pillars are recovered. The remaining 10 percent will be lost, 
due to roof falls, sloughing, and contamination. 


EMPLOYEE PAY SYSTEM 


Compensation is based on both a tonnage and an hourly rate. The coal 
miners, together with the clay loaders, are placed on a tonnag2 basis. 
The remaining men in both mine and surface plant are on an hourly rate. 


FORM OF ADMINISTRATIVE ORGANIZATION 


Figure 11 is an organization chart showing the distribution of authority. 
Each foreman is directly accountable to the general manager for the success- 
ful operation of his respective depa artments. Theso men usually select their 
own personnel. -_ 


TABLE 1. - Summary of operating costs per ton of clay mined 
Period covered: 1930. 
Total tons clay loaded; 70,555. 
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Super- {| drills,|P 


vision 


Drilling Pree e. 50. 0531 
Blasting seecereess 
Loading eerecerere 
Transportation eee 
Timbering «eessere 
Pumping eecsssrece 
Hoisting erscccces 
Miscellaneous «ees 

Total mine es 
Crushing «++++-++s 
Conveying eeessere 
Grinding e+rseeres 
Blevating eeorseeces 
Screening esess-es 
Miscellaneous +-+-- 

Total tipple. 
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I.-C. 0962 
TABLE 2- - Suumary of operating costs ner ton of coal mined 


Period covered: 1930. 
Total tons coal loaded: 13,55 


| ; 
| Suver- Explosives ; Other - 
Classification Labor {vision | cost supplies Total 


Drilling Cee recece $0.0322 $0.0 22 
Blasting @eevercece ©0212 ©0418 


Loading esesesecee! eH000 «4000 
Transportation .+.| 0150 0226 
Timbering eecsecce 0005 e000 
PUNDINE wesecesees:| OOO! 60034 
Hoisting sessesesse| 0013 -0016 
Miscellaneous .... ae 009 


nat 0065 sOl11 “0200 ~O021 e5L1 


TABLE 3. - Detailed surmary costs, direct—on. aration mine, Clay and coal 
eriod cov2red: + 14505 
Total tons londed: 34,100. 


Classification Amount 


TOES 5 ee siahe Qlocauais tga) ay'skcevetioese ete $20,487.47 
Drilling: — 
Operating labor ceccocseccene 3,948.30 


Repair TabOl iaeie se eae eareas 202.00 
Power ee ee ee ee ee 4.00 
Overating suoplies eeeesnrcece 15.00 
Repair supplies wececcccccece 25.00 


Total drilling .....eeseesl 4,254.30 _ 
Blasting: | 
SNOT istets aniteneaaioweaei ean wee 340.95 
Explosives ceccsceseccevcscee, 4,042.95 
Uther, Sunplies~ acer baleereeoes 
Total blasting eeeccorcces 


Hauling: 
Locomotive .cecssessccccsecce]  9,375e00 
Cars ee Oe a a ee a i ie so 
Track Ce ee ee 9 22 OY 
Total hauling ee ae TETAS 120 
Timbering: 


Labor CCH COR Coe egeesereneegeeend 


Supplies PimbOPiie acanacatw eee cO 
Total timbering sescccseeel 285200 _| 


SK 2 
General charges ee rey ie AUG eae — 
Grand total @etertesneeveveen eed 50, OOl. 50,001.24 | ee 
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TABLE 4. - Summ of costs in units of iabor Dower and supplies, cl 
Period covered: 1°30. 
Total tons clay loaded: 70,5556 


| Mining Other | Total 
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Labor (man-hr. per ton): 
Dr 14Ne o5deseeemekeeeanckcekes| O00? 
Blasting Corer enesceovecennreneseonre eOl7 
Loading CO CCH THO CO OE Co EE DELLE SESE ejfl 
Hauling @oereoeeroeseooseeeseteeoreceo e021 
Timbering Coe eee Le Cee e Er ECOL ere reoeE® eOll 
Miscellaneous eesecccrevcccescecce 005/ 
SUPCIVISLON i655. 60s 2s sw ere wes oo ws 002 

Total labor Coeeeeoreesercroeccce 0052 


Average tons per man per shift. =~ 9,/22 

Labor, percent of total cost ee - oll 
Power~supplies:; 

Explosives (pounds per ton) csecoce o 040 


Total power (kw.—-hr.e. per ton): 
DOLE 8  Gce Sie avea ese asa avaie la bose dae aia ane 0038 
LOCOMOTIVG. «ceese4 Sanesacducas<dee | e200 
PUMDS “49 s:e's Waste ws @ eee eark eek ewan ee 1.022 
Ventilation CoCo Co eerCahoescneseatecron e191 
HOISting srs eeekeecdtsecwaessacec |. «LOS 
Crushing CoO Fe ra teoerereereneeernes = 
Conveying CHORE DEERE reer eeserece = 
MLOVAGINE: sietise iced ays eeuunewus 
Grinding eer rr rene 
Screening sy porcont of 77" - 
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4.200 
1.022 
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2100 
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0795 
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005 / 
Other supplies, percent of 

total supplies ee ee ee 
Supplies and power, percent of 

total cost oe ee ee ee = 


8,10 
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